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Abstract 

Background: New psychoactive substances (NPS) represent an increasing human health and environ-

mental concern. Despite the efforts to control their production and consumption, new molecules are iden-

tified every year. Consequently, their presence in water bodies has been reported raising concern due to 

potential negative impacts on non-target species such as fish [1], including the synthetic cathinone bu-

tylone (BTL) [2]. No information was found regarding its effects on exposed fish, like Danio rerio. This 

vertebrate is a valorous animal model in numerous areas of toxicology research, particularly to investigate 

the potential adverse effects of NPS during early-life stages [3]. Objective: This study aims to assess the 

potential effects of BTL on zebrafish larvae behaviour. Methods: D. rerio embryos with approximately 

3 hours post-fertilization (hpf) were exposed until 96 hpf in triplicate to different concentrations of BTL 

(0.01, 0.1, 1, 10 and 100 µg/L). At 120 hpf, behavioural parameters were assessed in larvae: speed, dis-

tance to the centre of the well, absolute turn angle, total distance moved and active time. Results: Overall, 

an increase in speed, absolute turn angle and total distance moved was observed for the organisms ex-

posed to the higher concentrations1 and 10 µg/L compared with the control group; however, no statistical 

differences were observed. Conclusions: No changes were found on swimming behaviour of the larvae 

exposed at the selected BTL concentrations. Furthermore, these concentrations are much higher than the 

environmental relevant concentrations (0.01 µg/L) usually found. These findings suggest that the expo-

sure to environmental relevant concentrations of BTL during early life stages should not affect early life 

stages of wild fish. Further research is necessary to study the effects of BTL on fish under chronic expo-

sure to estimate the potential impacts on wild fish populations and improve risk assessment. 
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